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Genetic Studies on dark-germination in tobacco seeds

I. Genetic behavior of dark-germination in a cross,
Kiriga-saku X Xanthi hybrid seeds
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Table 1. Histories of the materials used for germination tests
Year No. of lines
1973 (s) 1974 (s) 1975 (w) 1975 (s) of F3 or BiF,
Kiriga-saku —-K———=K - K —
K)
Xanthi (X) X - X X —
KxXD (Fy) F, - F, — F3 221
N - F; XX — BF, 115
—_-’Fz (B1F1) Fl and Fz -
1) Reciprocal cross. 2) Fy, Fy, etc show the embryo generations.

abbreviation--'s, summer; w, winter (harvest season)
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Table 2. Percent seed germination of parents and their hybrids
under the darkness
Year
Lines 1973 1974 1975
Germ.  Viabilityl) Germ.  Viability Germ.  Viability
Kiriga-saku 0.0 965 0.0 98.5 0.0 99.7
Xanthi 92.3 98.0 95.2 98.5 945 99.5
KxX 0.0 95.5 0.0 97.5 0.0 100
) {XxK 0.0 9.5 0.0 985 00, 100
KxX2) — — 5.0 98.0 7.2 98.5
F2 {XXK — — 58 985 6.7 97.5

1) Viability was estimated by germination tests under the continuous light condition

following the dark germination tests.

2) Not obtained the significant difference between the reciprocal crosses.

3} ByF; seed germination rate; 21.8%

Xanthi was used as the recurrent parent in the backcross.
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Table 3. Frequency distribution of germination rate in F3
or B{F, seeds under the darkness
Freq(;xency Germination rate (%) of F3 or BiF, seeds total Goodness
” o]
F zp‘]’;n]?le 1 0~10 10~20 20-30 30~40 40-~50 50~60 60~70 70~80 80~90 90~100 fit
Fa (11:4:1) 140 26 17 10 6 2 7 3 1 12=4.527
— - N
observed 166 42 13 221 df.=2
theoretical 151.94 55.25 13.81 221.00 .10<p<K.25
BiF; (1:2:1) 24 8 20 19 17 12 7 3 1 12=1.626
. — -
observed 32 60 23 115 d.f.=2
theoretical  28.75 57.50 28.75 115.00 .50<p<.75

BiF; was the progeny of B;F; seeds. Xanthi was used as the recurrent parent in

the backcross.
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Summary

An investigation on the genetic behavior of the
dark-germination of tobacco seeds was conducted
with a cross between a domestic cultivar in Japan,
Kiriga-saku, and an oriental type cultivar, Xanthi.
The former requires the light for seed germination
and the latter can germinate under the dark con-
dition. The reciprocal crosses between these vari-
eties were made in three seasons since 1973. The
cultivar, Xanthi was used as the recurrent parent
in backcrosses.

The germination tests were made with the seeds
of parental varieties, Fy, Fy, F3, B;F; and B;F; under
the dark condition at 25°C, and the viability of
seeds was evaluated by succession of germination
test under the light condition.

The results obtained can be summarized as fol-
lows; 1. None of F; hybrid seeds showed the ger-
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mination under the dark condition. This result
was confirmed to be constant with all of three Fy’s
obtained in 3 years from 1973 to 1975 (Table 2).
It suggests that the genetic behavior of dark-
germination may be treated as “all or none cha-
racter” and this property may be completely re-
cessive to the light-requiring habit. 2. The ger-
mination rate of Fy seeds under the dark condition
ranged from 5.0 to 7.2 percent under dark condition
(Table 2). The low germination rates of F; seeds
were approximate to the theoretical value of 6.25
percent which is expected under the hypothesis
that the dark-germination is controlled by double
recessive homozygous genotype such as aabb. 3.
Under the genetic hypothesis mentioned above, the
germination rates of F3 seeds produced by F; plants
were expected to be classified into following 4
classes: 0.0, 6.25, 25.0 and 100.0 percent. The F;
plants with dominant homozygous genotype at
either one of two loci necessarily produce F3 seeds
with one dominant gene at least and, thus, these
seeds can not germinate under dark condition. The
expected frequency of these genotypes in F; plants
is 7/16.
genotype produce F; seeds of which expected

The plants with double heterozygous

germination rate is 6.25 percent, i.e. the expected
frequency of double recessive homozygotes of F3
seeds. The expected frequency of this genotype

in F, plants is 4/16. The F; plants with heter-
ozygous genotype at one locus and recessive ho-
mozygous one at another locus (Aabb or aaBBb) will
produce F3 seeds of which 25 percent can germinate
under dark condition. The expected frequency of
these genotypes is 4/16 in F; plants. The other one
genotype, of F| plant, double recessive homozygote
of which expected frequency is 1/16 in Fy will
produce F3 seed of which all can germinate under
dark condition. Similarily following frequency dis-
tribution of dark-germination in B;F; plants is
expected ; plants with 6.25 percent of germination
rate: with 25.0 percent: with 100 percent=1:2:1.

The observed frequency distributions of F; and
B;F; plants seemed to be continuous and disagree
with the hypothesis mentioned above at a glance
(Table 3).
as shown in Table 3 satisfied tests for goodness

However, the classification of classes

of fit in both frequency distributions in these gen-
erations. This classification was made in considera-
tion of sampling error, bias of germination rate
in the past tests and the loss of viability of seeds
with double recessive homozygous genotype.
Thus, the hypothesis that the double recessive
homozygous genotype is responsible for the dark-
germination may be tentatively justified, but the
conclusive proposal will have to be postponeed
until further detailed investigations in future.



